dMIQE Information: Assay validation

1. In silico specificity testing
2. dPCR assay optimisation
3. dPCR specificity testing (wet lab)



1. In silico specificity testing

* Insilico specificity of primers checked using NCBI
Primer Blast

* Primer and probe aligned to specific and non-
specific chromosome regions using Geneious
(version R8)



In silico specificity testing: NRAS A59T/WT

>NC_000001.11 Homo sapiens chromosome 1, GRCh38.p7 Primary Assembly

NCBI Primer Blast

Forward primer

Templ

>NC _000012.12 Homo sapiens chromosome 12, GRCh38.p7 Pnmary Assembly

)

uct length =

ciated wi

Reve
Template

s primer 1 GTCCTCATGTATTGG 21

>NC_000006.12 Homo sapiens chromosome 6, GRCh38 p7 Primary Assembly

GTTTGTTGGR 23
c.c 54770743




In silico specificity testing: NRAS A59T/WT

Geneious primer and probe mapping (maximum 4 mismatches)

1 10 20 30 40 50 60 70 80 89
1. NC_000012.12:25227297-25227385 ~ TCCCCAGTCCTCATG TACTGGTCCCTCAT TG CACTG TACTCCTCT TGACCTGC TG TG TCG AGAATAT CCAAG AG ACAGC TTTC TCCATC
Non specific template
2. NC_000006.12:54770721-54770808 ~ CATCCAGAAACCTCTCTCTTCCATATTCTTGACACAACAGE TCAAGAAGAC TACAATC CAATGAGCACCAC TACATCGAGCACTGEECE
. NRAS A59T F , ,
Non specific template Neither probe aligned to sequence
3. NC_000001.11:114713863-114713951 T CCCCTCTCCTCATC TATTCCTCTCTCATCE CACTC TACTCTTCT TCTCCACC TS TATCCAC TATGTCCAACAAACACC TTTCACCATC
Specific template

Geneious alignment of primers to reference sequence (chromosome 6)

1 10 20 30 40 50 60 70 88
NC_000006.12:54770721-54770808 (...  GATGGAGANATEIGICIETTGGATATTEITG GTGAAGARGAGTATAATGEARTGAG G ASEAGTATAT GAGGABTGGGEG
NRAS A59T F
..... N....... BG... .. N N



In silico specificity testing: PI3KCA E545K/W'T

NCBI Primer Blast

>NC 000003.12 Homo sapiens chromosome 3, GRCh38.p7 Primary Assembly

product length = 2%

Featuress associ =
phosphat linositol 4 ) 1 = 2-kinaszs catalytic

rd primer GRACRL 25

175218279

i)

verse primsr 1 AGCACTTACCTGTGACTCCATRAG 23
te 179218343 e e e 179218321
>NC 000022 11 Homo sapiens chromosome 22, GRCh38.p7 Primary Assembly

product length = 2%
Features flanking this product:

751417 bp at 3°' uncharacterized protein
1871¢ bp at 3' T-complex proteln 1 e 2

Forward primer 1 GRACRAGCTCRARRGCARTTTCTRCAC I3

Template T 1 16372097

Reverse primer 1 AGCACTTACCTGTGACTCCATAG I3



In silico specificity testing: PI3KCA E545K/W'T

Geneious primer mapping of primers and probes to PI3KCA pseudogene
(maximum 4 mismatches)

1 10 20 30 40 50 60 70 79 88
NC_000022.11:16572073-16572160 (H... GAAGAGETECAAAGEAATTTCTACACGACATECTETCTETGCARATCACTGEGEAGCGACAAAGATTITTETATGGAT- PACAGGTAAGTGET
..................................... AA...... e A

PI3KCA E545K_F PI3KCA E545K R

FID PI3KCA E545K_Pr Wt (Horizon TSB) A......

Wild-type probe

Amplification of PI3KCA pseudogene was minimised by selecting a higher
annealing temperature during dPCR optimisation experiments (see Part 2 of
this document).



2. dPCR assay optimisation

* In house assays to NRAS A59T and PIK3CA E545K were
optimised by analysing a range of PCR annealing
temperatures from 53°C - 65°C

* Horizon gDNA Reference Standards (50% mAF and 100%
WT) at two concentrations were measured (A1 and A2):
— Part number HD-C891 (50% NRAS A59T)
— Part number HD-C892 (50% PI3KCA)
— Part number HD-C884 (100% WT)

* The optimal annealing temperature setting is indicated by
a green box



NRAS A59T FAM/Cal Fluo Orange 650 (FAM/HEX settings). Same threshold settled for each temperature

MT A1 65.0 °C
(mtact ~ 8 ng/rxn)

31 ChIGH2+54D Ch1 CI2-14979

MT A1 65.0 °C
(mtact =2 ng/rxn)

Ch2-138 CHICID+ 152 Ch1-Ch2-15533

WT A1 65.0 °C
(mtact = 8 ng/rxn)

£1241335 Ch1.CHI- 16589

WT A1 65.0 °C
(mtact =2 ng/rxn)

CH1+ChI+-0 CH14Ch3-0 CH1-CI2+358 ChI-Cha-17267
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Threshold=>Ch1: 5100, Ch2: 1047
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(mtact = 8 ng/rxn) (mtact = 2 ng/rxn) (mtact = 8 ng/rxn) (mtact = 2 ng/rxn)
n=1 n=1 n=1 n=1
Threshold=> Ch1: 4650, Ch2: 1286
MT A1 60.4 °C MT A1 60.4 °C WTA160.4 °C WTA160.4 °C
(mtact = 8 ng/rxn) (mtact =2 ng/rxn) (intact; = 8 ng/rxn) (mtact = 2 ng/rxn)
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NRAS A59T FAM/Cal Fluo Orange 650 (FAM/HEX settings). Threshold settled for each temperature

20000

20000

10080

MT A1 57.8°C
(mtact = 8 ng/rxn)

MTA157.8°C
(mtact = 2 ng/rxn)

WTA157.8°C
(mtact = 8 ng/rxn)

€12+1222 ©h1 €12-14085

WTA157.8°C
(mtact =2 ng/rxn)

2-0 CH1-Ch2+-352 Ch1-Ch2- 16684

K

hreshold= >Ch1 11712, Ch2: 1748

n=1 n=1 n=1 n=1
Threshold= >Ch1 9150, Ch2: 1764
MT A1 55.4 °C MT A1 55.4 °C WTA155.4°C WTA155.4°C
(intact; = 8 ng/rxn) (intact; = 2 ng/rxn) (mtact = 8 ng/rxn) (mtact = 2 ng/rxn)
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- - i
b - - - | — | —
Threshold=>Ch1: 11401, Ch2: 1761
MT A1 53.0 °C MT A1 53.0 °C WTA153.0°C WTA153.0°C
(intact; = 8 ng/rxn) (mtact =2 ng/rxn) (mtact = 8 ng/rxn) (mtact = 2 ng/rxn)
n=1 %!'?W ' n=1 n=1 n=1
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NRAS A59T FAM/Cal Fluo Orange 650 (FAM/HEX settings). Same threshold settled for each temperature
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Ch1 Conc(copies/pL)

Fractional Abundance(%)

NRAS A59T FAM/Cal Fluo Orange 650 (FAM/HEX settings). Same threshold settled for each temperature

20000

15000 +

Ch1+Ch2+:174 Ch1+Ch2-738 Ch1-Ch2+2833 Ch1-Ch2-69558
T 1286 T

MT A1 62.7 °C
(intact; = 8 ng/rxn)

Ch1+Ch2+35 Ch1+Ch2--877 Ch1-Ch2+2893 Ch1-Ch2-63558
20000 7 v . v

15000 +

i
2 “" ” %
= 10000 T ¥= 4 .
: lasso corrected R
ﬁ °
5000 + 4850
- 5000 as
o
0 500 1000 1500 2000 2500 3000 o
Channel 2 Amplitude o 500 1000 1500 2000 2500 3000
Channel 2 Amplilude
60 120 60 120
E 110 E
104 104
50— 5”% 100 50— 5”5 100
90
a —_
-
40 80 R 2 40 80
w
I (]
28
30 55.9E 60 3 T 30 60
lee 2 5 51,1E
o [+
< -
20— 40 T T 20 40
L [=}
30
13h 257 =X 25710
10 20 10| 20
13900 | 10 1.8
0 : : o - 0 0 | : -6 o8- 0
MT1_62.7C MT2_62.7C WT1_62.7C WT2_62.7C MT1_62.7C MT2_62.7C WT1_62.7C WT2_62.7C
Sample Sample
60 60
B - 523 !
50 | - 50 —| 50 4
T 482 4
464 4 —_ €4 l
R L S
7]
40| g 40
I}
k]
c
30 3
2 30+
K]
c
20 £ 20
_ = _
8
-
e
10 10
0 T T 0 T T
MT1_62.7C MT2_62.7C MT1_62.7C MT2_62.7C
Sample Sample

(rysardod)auo) zyo



Assay: PISKCA E545K/WT (FAM/Cal Fluo Orange 650 (FAM/HEX settings)).

MT A1 65.0 °C
(intact; = 40 ng/rxn)

124962 GN1+GN2-3486 GNI-Ch2+:3418 Gl -Ch2 12290

MT A1 65.0 °C
(intact; = 8 ng/rxn)

12480 CH1+GN2-928 GN1CIZ+961 Gil G2 19210

WT A165.0 °C
(intact; = 40 ng/rxn)

21 Ch1-CI2v5004 TN Ch2-11846

WT A1 65.0 °C
(intact; = 8 ng/rxn)

0 GN1+GN2-0 Ch1-GI2+1633 GhICI2 16128
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PI3K E545K FAM/Cal Fluo Orange 650 (FAM/HEX settings). Lasso was used to define the different populations of droplets
(all wells within the same temperature at once)

MT A1 57.8°C
(intact; = 40 ng/rxn)

N19CNZ- 3363 ONI-CNZ+ 01 CN1-Ch-11658

MTA157.8°C
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PI3K E545K FAM/Cal Fluo Orange 650 (FAM/HEX settings). Lasso was used to define the different populations of droplets
(all wells within the same temperature at once)

Ch1 Conc(copies/uL)

Fractional Abundance(%)
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3. dPCR specificity testing (wet lab)

* Assays were tested for cross-reactivity with mutant targets in the same gene or
homologous genes within the Multiplex I cfDNA Reference Standard panel using Horizon
Reference Standards with 50% mAF of the non-specific mutant (40 ng/reaction) (n = 3).

* Both the presence of false positives (mutant probe binding non-specific template) or
false negatives (wild-type probe not binding non-specific mutant template) were

investigated
* No significant increases in mutant FPR or concentration of wild-type DNA were
measured
Test template for specificity testing (Horizon P/N)
EGFR T790M EGFRAE746-A750 V769_D770insASV
EGFR L858R (HD-C886) (HD-C887) (HD-C888)
NRAS A59T NRAS Q61K
KRAS G12D (HD-C891) (HD-C890)
KRAS G12D NRAS Q61K
NRAS AS9T (HD-C889) (HD-C890)

PI3KCA E545K N/A No other mutations to PIK3CA present in panel
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Specificity testing (1): EGFR L858R/WT

EGFR L858R assay (BR) EGFR L858R assay (BR) EGFR L858R assay (BR)

EGFRdel template
(50% MT; 40ng/rxn)

EGFR L858R template
(50% MT; 40ng/rxn)

EGFRins template
(50% MT; 40ng/rxn)

(50% MT; 40ng/rxn)

16 Cn1 Ch2-34163

EGFR L858R assay (BR)
EGFR T790M template

1 A n=3 2 n=3 3 n=3 .4 n=3
- PSS i i L - ) L. B L - — i
EXPOS9 " Exposg . et T T Exposg T T EXPOSS - T T
~ ~ (o)
MT FPR (100% WT DNA)I MT FPR ~ 0.006% MT FPR ~ 0.000% MT FPR™ 0.004%

0.001%

WT detection with EGFR
L858R assay (BS)
Average Fold
(c/uL)  change
MT1L858R 1 1026
MT1x 2 (=WT1)* | 2051

Specific

Non-

- MTlins 3 1988 0.97
specific

MT1T790M 4 1975 0.96

*We didn't have WT1 template in this experiment, so we
worked out the expected c/ulL as the double of the one
MTldel 2 | 1906 0.93 obtained in the MT1 template (50% mAF)




Specificity testing (2): KRAS G12D/WT

assay (BR) assay (BR) assay (BR) assay (BR)
template template NRAS Q61K template NRAS A59T template
(50% MT 40ng/rxn) (100% WT 40ng/rxn) (50% MT; 40ng/rxn) (50% MT 40ng/rxn)
pE n=3  ~|2 | n=3 ‘| 3 n=3 | -1 4 n=3
i - | -]
:: P R S T t:i S S - FY— N T e i, - ::i B — _m‘mﬂ@aé§§5;¢~
Expos6 T Exeose == T 7 7 " pxpose U CExpose U
MT FPR = 0.020% MT FPR ~ 0.030% MT FPR~ 0.049%
WT detection with KRAS
G12D assay (BR)
Average Fold
(c/uL)  change
- G12DMT1 1 843
Specific

G12DWT1 2 1869
Non- A59T MT1 3 1967 1.05
specific Q61K MT1 4 1869 1.00

EXP0O56




Specificity testing (3): NRAS A59T/WT

NRAS A59T assay (BS)
NRAS A59T template
(50% MT; 40ng/rxn

CN1SCN241883 CNIACNZ- 7830 CNI-CH2+ 36 CHI-CI2- 4715

NRAS A59T assay (BS)
NRAS WT template
(100% WT; 40ng/rxn

-0 Gh1-Ghze 16359 GH-Cha- 12850

1
- i D
EXPO57 o EXPO57 S
MT FPR = 0.035%
WT detection with NRAS A59T
assay (BS)
Average Fold
(c/uL)  change
- MT1 1 984
Specific
WT1 2 1955
Non- NRAS Q61K MT1 3 1953 1.00
specific KRAS G12D MT1 4 2117 1.08

NRAS A59T assay (BS) NRAS A59T assay (BS)
NRAS Q61K template template
(50% MT; 40ng/rxn (50% MT; 40ng/rxn
3 | | ‘n=3 4 | | | | n=3
EXPO57 o Expos7
MT FPR ~ 0.006% MT FPR~ 0.016%




